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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE—-2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

IN REPLY REFER TO

NAPEN-D

16 JUN 978

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Absalom Doughty Dam in
Atlantic County, New Jersey which has been prepared under authorization
of the Dam Inspection Act, Public Law 92-367. A brief assessment of the
dam's condition is given on pages 1 and 2 of the report.

The inspection indicates the dam to be in poor condition primarily be-
cause of the concrete slab, slope protection on the upstream face of the
dam. To insure adequacy of the structure, the following actions, as a
minimum, are recommended:

a. Restoration of concrete slab, slope protection on the upstream face
of the dam, if not already begun, should be initiated within three months
after the date of approval of this report. If for any reason this res-
toration work is delayed, temporary protection, such as sand bagging and/or
flexible liner installation, should be undertaken immediately to preclude
possible failure of the dam.

b. A hydraulic and hydrologic investigation should be initiated with-
in six months after the date of approval of this report to determine
spillway modifications necessary to accommodate the spillway flood with
adequate freeboard.

c. Within one year after the date of approval of this report, the
trees and brush on the embankment should be removed and replaced with
ground covers normally used on earth dam embankments.




NAPEN-D
i.onorable Brendan T. Byrne

Two copies of the report are being furnished to Mr. Dirk C. Hofman,

New Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman Edwin B. Forsythe of the
Second District. Under the provisions of the Freedom of Information Act,
the inspection report will be subject to release by this office, upon
request, thirty days after the date of this letter.

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to im-

plement our recommendations.
'/ Sincerelix yours, //
e
1 Incl HARRY V. DUTCHYSHYN

As stated Colonel, Corps of Engineers
District Engineer

Cy Furn: w/incl (dupe)
Mr. Dirk C. Hofman, P.E.
Deparment of Envirnmental Protection
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PHASE | REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Absalom Doughty Dam

State Located New Jersey

County Located Atlantic County
Stream Absecon Creek

Date of Inspection March 17, 1978

ASSESSMENT OF
GENERAL CONDITIONS

The physical condition of the Absalom Doughty Dam, at the
time of the inspection, was very poor. The dam is an earth
embankment with a concrete core wall and a steel sheet pile
foundation cutoff. It is protected on the upstream slope and crest by
concrete slabs, several of which have been displaced. Considerable
erosion and some settlement of the embankment has occurred.

The Spillway Design Flood (SDF) of one-half the Probable
Maximum Flood (PMF) overtops the embankment by 0.8foot, and the
spillway, therefore, is inadequate.

On the basis of the visual examination of the area downstream
of the dam and the Recommended Guidelines of the Safety Inspection

of Dams, this dam should be placed in the Significant Hazard
Classification, rather than the High Hazard Classification.
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Plans for the repair of the dam have been developed by the
owner, but this repair work was not completed at the time of the
inspection. The eroded areas of the dam should be repaired
immediately to prevent complete failure of the dam. If the
permanent repairs cannot be completed immediately, temporary
protective measures should be taken, such as the installation of a
flexible liner, or placement of sandbags, on the upstream slope of the
dam.

O'BRIEN & GERE ENGINEERS, INC.
JUSTIN & COURTNEY DIVISION

-

\
: othﬂqums,P.,:...
/ Vice President .5

The inspection indicates the dam to be in poor condition primarily because of
considerable erosion and some settlement of the upstream face, concrete slab,
slope protection. To insure adequacy of the structure, the following actions,
as a minimum, are recommended: =5

a. Restoration of concrete slope protection of the upstream face of the
dam, if not already begun, should be initiated within three months after the
date of approval of this report. If for any reason this restoration work is
delayed, temporary protection, such as sandbagging and/or flexible liner in-
stallation, should be undertaken immediately to preclude possible failure of
the dam.

b. A hydraulic and hydrologic investigation should be initiated within six
months after date of approval of this report to determine spillway modifications
necessary to accommodate the spillway flood with adequate freeboard.

c. Within one year after the date of approval of this report the trees and
brush on the embankment should be removed and replaced with ground covers nor-
mally used on earth dam embankments.

i

Y V. DUTCHYSHYN
C nel Corps of Engi eers
District Engineér
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PHASE I INSPECTION REPCRT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM ABSALOM DOUGHTY DAM ID# NJ0O0080

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority - This report is authorized by the Dam
Inspection Act, Public Law 92-367, and has been prepared in
accordance with contract #DACW 61-78-C-0052 between O'Brien &
Gere Engineers, Inc., Justin & Courtney Division, and the United
States Army Corps of Engineers, Philadelphia District.

b. Purpose of Inspection - The purpose of this inspection is
to evaluate the structural and hydraulic condition of the Absalom
Doughty Dam and appurtenant structures, and to determine if the
dam constitutes a hazard to human life or property.

1.2 PROJECT DESCRIPTION

a. General - Absalom Doughty Dam is an earth embank-
ment dam with a concrete core wall and a steel sheet pile seepage
barrier. The dam and spillway were raised in 1914. Records
pertaining to the original construction were not available for our
review. The upstream slope and crest is lined with concrete slabs
about 6 inches thick, supported at the top and battom of the slope by
concrete beams. Portions of the downstream slope of the embank-
ment are covered with trees and brush.

The spillway is an ungated concrete overflow section. Reser-
voir drain pipes are located at each end of the spillway. A concrete
stilling basin is constructed below the spillway. Spillway discharge is
monitored by a water-stage recorder.

The dam is located on Absecon Creek about one mile west of
the City of Absecon, and 3.4 miles upstream fro.n Absecon Bay. It is
owned and operated by the City of Atlantic City, New Jersey and is
used for water supply. Operation of the dam consists of pumping
water from the reservoir, as needed for distribution.

Maintenance of the dam has been poor. Several areas of
settlement and collapse of protective concrete slabs along the
upstream face are visible. A chain link fence is being installed




around the reservoir. In August, 1975, Atlantic City contracted with
the engineering firm of Remington and Boyd, Engineers, of
Pennsauken, New Jersey, for a study on necessary repairs to the
Absalom Doughty Dam. A permit application was subsequantly filed
with the New Jersey Department of Environmental Protection by
Atlantic City in May, 1977, to cover the recommended repair work.
The extent of proposed repairs is noted on Figure 7. At the date of
inspection, the repair work noted in the May, 1977 application had not
begun.

b. Size and Hazard Classification - The maximum storage
capacity of the reservoir (to the crest of the dam) is about 2,100
acre-feet and the maximum height of the dam is about 18 feet. The
dam is located at the upper limit of the Absecon Creek tidal marsh.
This marsh is very wide and flat, and is sparsely populated along its
perimeter. Failure of the structure would affect bridges and
adjoining roads across Absecon Creek, and might cause flooding of
buildings along the fringe of the marsh. Based on the visual
examination, the potential for loss of human life appears to be small.
Because of the low potential for loss of life in the event of a failure,
the dam should be placed in the significant hazard cateqory, rather
than the high hazard category, as defined by the Recommended
Guidelines for Safety Inspection of Dams. Therefore, the design flood
is one-half of the Probable Maximum Flood (PMF).

1.3 PERTINENT DATA

a. Drainage Areas - The total drainage area above the
Absalom Doughty Dam is 16.7 square miles. 8.7 square miles of the
area is upstream of Doughty Pond Upper Dam, which is about 1.5
miles upstream of Absalom Doughty Dam. The remaining 8 square
miles drains directly to the lower reservoir. (See Figure 2).

b Discharge at Damsite The calculated spillway capacity
with the reservoir at the crest of the embankment is about 3,700
cubic feet per second (cfs). The maximum average daily discharge,
according to the records, was 295 cfs on September 6, 1935.

c. Reservoir Data - (from United States Geological Survey
Quadrangle Sheet - 7.5 minute Series).

Normal Pool (Reservoir at spillway crest)

Length - 6,500 feet

Area - 225 acres

Volume - 750 acre-feet (from gaging station record)
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Top of Dam (Reservoir at top of embankment)
Length - 9,000 feet

Area - 335 acres

Volume - 2,100 acre-feet

Maximum Pool (3PMF)
Length - 9,500 feet

Area - 350 acres

Volume - 2,400 acre-feet

d. Dam Data (from the drawings supplied by New Jersey
Department of Environmental Protection)

Type - earth embankment

Top elevation - 17.0 feet

Length - 2,850 feet '

Height - 18 feet (maximum)

Top width - 8 feet

Side slopes - 2 horizontal : 1 vertical

Concrete core where the embankment height is greater
than 9 feet

Cutoff - Interlocking steel sheet piling where the
embankment height is greater than 10 feet

e. Outlet Data - A concrete intake structure is located
about 300 feet south of the spillway. Drawings show a 42 inch wood
outlet pipe connected to the structure.

A 30 inch drain pipe is constructed through each spillway
abutment. Although the valve assemblies were not in place during
the inspection, Mr. MclLees, Superintendent of the Atlantic City
Water Department, stated that the assemblies are now in place and
are operational.

f. Spillway Data - (from the drawings supplied by New
Jersey Department of Environmental Protection)

Type - concrete overflow weir

Length of weir - 110 feet

Crest elevation - 12.0 feet

Gates - none

Downstream channel - concrete stilling basin and
Absecon Creek

g. Flood Elevations at the Dam (Local Datum) - Flood
conditions for one-half of the PMF were investigated. The Doughty
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Pond Upper Dam is overtopped by 0.8 feet, assuming no failure of the
Doughty Pond Upper Dam.

h Engineering Data - The information available for review

of Absalom Doughty Dam included:

1)
2)
3)
4)

5)
6)

A location Plan of the dam (Figure 4)

A Plan and Sections of the dam (Figure 5)

A Plan and Section of the spillway (Figure 6)

A Plan Sections of proposed repairs to the dam
by Remmington and Boyd, Engineers of Penn-
sauken New Jersey (Figure 7)

Correspondence concerning the dam

Previous inspection reports by John N. Brooks
(April 22, 1942) and by Joseph A. Dehnick
(May 15, 1968)
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SECTION 2 - VISUAL INSPECTION

2.1 FINDINGS

a. General - The field inspection of Absalom Doughty Dam
took place on March 17, 1978. At the time of the inspection, about 3
to 4 inches of water was flowing over the spillway. No underwater
areas were inspected.

b. Dam - The earth embankment is constructed primarily
of sand, with some gravel and clay. The upstream face and the crest
of the dam are covered with concrete slabs. Several of these slabs
have either settled, collapsed, or been displaced. Erosion or
settlement of up to 3 feet has occurred along the upstream face of
the dam. The collapse of one slab about 600 feet south of the
spillway has allowed wave action to erode the top 3 feet of the
embankment to within 2 feet of the downstream face. Openings of
about 18 inches by 8 inches were observed at the joints. Voids in the
embankment were observed through these openings. Sand fill has
recently been placed downstream of the toe of the dam in the vicinity
of the pump station.

The central portion of the embankment has recently been
cleared of brush and small trees. Heavy underbrush and trees up to
12 inches in diameter were noted on the slopes at both ends of the
embankment. A 400-foot portion of the downstream slope of the dam
on the north side terminates at a concrete wall about 4 feet high. A
swale in the downstream slope, about 40 feet wide and up to 2.5 feet
deep, was observed above the wall. South of the embankment, a 50-
foot section of the adjacent ground is about 3 feet below the top of
the dam.

c. Appurtenant Structures - The spillway is a concrete
ungated overflow structure that appeared to be in good condition at
the time of inspection. The adjoining concrete abutments have
noticeable age cracks, but appear to be sound.

Below the spillway is a stilling basin and a United States
Geological Survey Stream Gaging Station. Platforms are attached to
each abutment for access to operate the reservoir drain pipes, but the
operating assemblies for these pipes were not in place at the time of
the inspection.

d. Reservoir Area - The reservoir perimeter is uninhabited




and the slopes are very mild.

e. Downstream Channel - Absecon Creek below the dam is
subject to tidal variations. The stream discharges under a bridge
located about 50 feet downstream of the stilling basin. The bridge
opening is about 50 feet wide and 5 feet high. Downstream of the
bridge is a wide, flat tidal marsh 2,000 to 4,000 feet wide which is
virtually free of improvements except roads and bridges.

2.2 EVALUATION - The visual inspection of the site shows that
the embankment and appurtenent structures are poorly maintained.
The concrete slab slope protection is in need of repair, as evidenced
by the embankment settlement and collapse of several of the slabs.
Erosion at these areas is severe, and continued erosion could result in
a complete failure of the embankment.

e ———————— e ————— —




SECTION 3 - HYDROLOGY & HYDRAULICS

The Spillway Design Flood (SDF) used for Absalom Doughty
Dam is one-half of the Probable Maximum Flood (PMF) according to
the Recommended Guidelines for Safety Inspection of Dams. The
SDF was calculated from the Probable Maximum Precipitation using
standard reduction factors. PMF runoff increments were divided by
two and applied to the Soil Conservation Service curvilinear unit
hydrograph. Runoff into the Doughty Pond Upper Dam was routed
through this reservoir before being combined with runoff into the
lower reservoir. Routing of the combined inflow through the lower
reservoir did not reduce the peak discharge of 11,000 cfs. This
discharge would overtop the dam by about 0.8 feet. During 3 PMF,
the Doughty Pond Upper Dam would be overtopped by 1.8 feet.
Failure of the Upper Dam would obviously increase the amount of
overtopping of Absolom Doughty Dam.

A drawdown analysis was performed to evaluate the time
necessary to lower the pool. With the starting water surface
elevation at the spillway crest and no inflow, it is estimated that 6
days would be required to drain the reservoir. (See the Hydrologic
and Hydraulic Calculations in the appendix).




SECTION 4 - STRUCTURAL STABILITY

The Absalom Doughty Dam is located on the gently undulating,
but relatively flat and featureless eastern edge of the exposed
Atlantic Coastal Plain physiographic province. To the east lie the
shallow swamps, bays and lagoons which separate this "fast land"
portion of the coastal piain from the barrier beach strands and the
Atlantic Ocean.

As shown on Figure 3, both dams are physically set and
constructed in sands and gravels of the Quaternary Cape May
formation, as shown on the Geologic Map of New Jersey. Underlying
this surficial unit, and in unconformable contact are the remnants of
the Quaternary Bridgeton formation and the Tertiary Cochansey
formation, the latter being the predominant substructure feature
which dips very gently east and southeastward. All geologic units
involved consist predominantly of cohesionless and erodible sediments
with occasional clay units occurring as lenses of variable thickness
and erratic areal distribution.

The dam is in Seismic Risk Zone 1 of the Seismic Zone Map of
the United States. Due to the low height of the dam, the risk of
seismic damage is probably low.

The present condition of Absalom Doughty is poor. A
considerable amount of settlement or erosion has occurred along the
upstream face of the embankment. Where the concrete slab slope
protection has collapsed, the effects of the erosion or settlement are
most severe. Strong westerly winds could generate waves of up to 3
feet that could wash away the cohesionless embankment material.

Where the concrete slab slope protection has not collapsed,
additional undermining of the embankment may be hidden. The
effectiveness of the concrete core and the steel sheet piles for
embankment stabilization and seepage control is unknown, since they
could not be observed. Some portions of the embankment are heavily
covered with brush and trees up to 12 inches in diameter. The
stability of the embankment is questionable in eroded areas, as
evidenced by the physical condition of the dam.

The concrete spillway and abutment system appears to be
stable and in good condition.
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SECTION 5 - ASSESSMENT/REMEDIALMEASURES

5.1 DAM ASSESSMENT - The Absalom Doughty Dam is deficient
in the following respects:

a. The embankment has undergone considerable erosion
and some minor settlement near the spillway.

b. The concrete slab slope protection on the upstream face
has been undermined.

c. The heavy growth of trees on the downstream slope is
detrimental to the safety of the dam since the root systems increase
the seepage potential through the embankment. High winds could
uproot trees, thus removing large portions of the embankment.

d. The spillway is unable to pass the spillway design flood
(3 PMF) without overtopping the embankment.

The condition of the dam is very poor. Failure of the concrete
slab slope protection has already occurred in a number of locations,
creating the potential for rapid failure. For these reasons, temporary
measures, such as sandbagging or installation of a flexible liner,
should be considered if permanent measures cannot be completed
immediately.

5.2 REMEDIAL MEASURES - The Superintendent of the Atlantic
City Water Department has stated that the repair work specified in
the study by Remington and Boyd, Engineers, of Pennsauken, New
Jersey, is nearing completion. The remedial work was not inspected
in conjunction with this report, and the following measures are based
on the condition of the dam at the time of inspection.

The following measures could be considered for permanent
repair of the dam:

a. Remove concrete slabs on the upstream slope which
have been displaced.

b. Fill the eroded areas under the slabs with suitable earth
materials.
c. Replace concrete slabs. Graded filter material or filter

fabric should be placed over the earth before the slabs are
constructed. Expansive filler should be used in the joints of the new
slabs.




d. Pump cement grout into areas where slabs are under-
mined but not displaced.

e. Remove trees and brush and replace with ground covers
normally used on dam embankments.

f. Modify the spillway to pass the spillway design flood (3
PMF) with an adequate freeboard.

10
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MY 17°68

DEPT. CONSG. & ECON. DEY.

DiVISION OF
( WATER POLICY AND SUPPLY

Application No. __ 9 For year: 1968

Yame of Dam ABSALOM DOUGHTY POND Date of Inspection: May

.

Annual Report - Dams

Owner, Name CITY OF ATLANTIC CITY

Address _City Hall, Tennessee & Atlantic Aves.
Atlantic City, N.J. 08401

Description of condition of the following:

1. Embankment (Erosion, seepage, etc.) Embankment is in good condition. The
no evidence of erosion or seepage on the down streem face. The rip-rap, on the up stre
face consists of 12'x12' concrete slabs, some of which have settled due to erosion of em
ment below waterline. This condition has been corrected by hydraulically packing sand

through °%“igsfﬁ-.$9§ :.(eobmﬁeotfetgsai?ﬁgé ,atngbee}hFo?t?'fr?gr} i5.1ee:=ikage s etc.) Spillway is con

structed of concrete and is in good condition; there is no spalling concrete.

3. Emergercy Spillway (Erosion, growth of sod, riprap, etc.,) There is no
emergency spillway.

L. Outlet Works (Work ability of valves, gates; Condition of pipe; etc.) The

outlet pipes are all working properly. One blow-off valve requires a replacement of its
valve stem.

5. Inlet stream (s) (Silt depositiongsetc.) There are two (2) inlet streams and
both are clear of silt deposits.

6. Outlet stream (Scouring, undercutting of dam, etc.) Condition of stilling
basin, if ary. Outlet stream has a stilling basin which is in good con

tion and there is no evidence of scouring or under-cutting of the dam.

7. General '
a. Did flood waters overtop dam during period of report?
If so, at what stags and date thereof. Flood waters overtop the
spillway of the dam but not the dam itself. This overtopping is continuous most of the ti

b. Repori on any othar condition not covered above. None.

F ¢. In your opinion, does existing condition warrant repairs?

Q If sc, where and to what extent. With the exception of replacing
valve stem on one of the outlet valves and continuing the packing of sand under the rip-r:
slabs, the existing conditions do not warrant repair.
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Submit photographs of the upstream and downstream faces of the
embankment, main spillway and emergency spilluay noting date

taken, The required photographs are herewith attached.
WWSK&Mx@&mmx

Inspected by 9{3}}&1\@ J\QQ/[;\,%,L{'//?

Joseph.A. Dehnick, P.E.
KyasxkiagxRngineers
N.J. License No., 1844

Date: May 15, 1968
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report on Dam Inspection
LO"ER DOUGRTY POND
DA 0. 35-1
LOCATION 35.12.2.2.1

On April 20, 1942, in company vwith lir. iiex Grossman, Super-
intendent of the Atlantic City "ater Department, inspection was
made of the repairs which have recently been completed at the
soillway of the lower pond of the Atlantic City Tater Department
on Absecon Creek at Absecon, Atlantic County.

The spillway and wing walls have been repaired by the use
of "Gunite" and a very good job has been obtained. Theres is a
srall emount of seepage evident on the dovnstream face of the
s»illway, which worries ilr. Grossman, but which did not anpear °
serious to the writer.

At the present tinme forms ere in place for additional train
ing walls, which will eliminate pockets behind the spillway winy
vialls, in which Tloating reteriel foruerly gathered.”

4 Cochraie indicating orifice meter has been installed in
the vipe lire leading from this oond to the :sumping station, and
ot the time oi' inspection delivery was at the rate of 2.0 n.z.d.

The pond level wes 2 feet below the crest of the s»illway.

The total delivery from the cumping station at the same
time was 13.5 n.g.d.

The present condition of the dam and spillway is satisfac-
tory and no action is recuired. :

.renton, Yew Jersey John I.. 3rooks,
sril 02, 19l2 Assistant Division ©nzineer
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